The leaf essential oil of Ocotea tonduzii from Monteverde, Costa Rica has been obtained by hydrodistillation and analyzed by GC-MS. The principal constituents of O. tonduzii leaf oil were the monoterpenes α-pinene (41.4%) and β-pinene (25.1%) and the sesquiterpenes α-humulene (6.9%), β-caryophyllene (5.8%), and germacrene D (3.8%). O. tonduzii leaf oil was notably cytotoxic on MCF-7, MDA-MB-231, MDA-MB-468, and UACC-257 cells in vitro. The major essential oil components showed cytotoxic activities comparable to doxorubicin (LC 50 , 20-70 μg/mL).
The Lauraceae is composed of 52 genera and almost 3000 species, mostly from tropical and warm subtropical regions. The genus Ocotea contains about 350 species, most of which are found in the Neotropics [1] . As with other members of the family, Ocotea spp. are generally aromatic and have found utility in both perfumery [2, 3] as well as flavoring [4] .
Ocotea tonduzii Standley is a canopy tree, 10-30 m tall. The twigs are often D-shaped with distinct dorso-lateral ridges. The leaves have reddish petioles up to 1.5 cm long, with stiff, thick blades up to 6 x 11 cm, widest beyond the middle, apex blunt to acute, base curled under and extending onto petiole, lateral veins 5-8 per side, expressed below, pubescence of fine appressed yellow hairs on veins and blade below, with a mild odor. The inflorescences are axillary, 5-10 cm long with yellow bisexual flowers, 2-2.5 mm long. The fruit has a 10-mm red-orange cupule with persistent tepals, a black berry up to 12 x 15 mm, with a brown 8-ridged, football-shaped seed up to 8 x 14 mm. As part of our phytopharmacological investigation of the higher plants from Monteverde, Costa Rica [5] , we have recently investigated essential oils for biological activity [6] [7] [8] . In this work, we describe the chemical composition and cytotoxic activity of the leaf essential oil of O. tonduzii from Monteverde, Costa Rica. To our knowledge, neither the essential oil composition nor the cytotoxic activity of this plant has been previously examined.
Hydrodistillation of the fresh leaves of O. tonduzii led to 0.17% yield of essential oil. The chemical composition of the leaf oil is summarized in Table 1 . A total of 38 compounds were identified, accounting for 100 % of the total composition. The leaf oil of O. tonduzii was composed primarily of monoterpene hydrocarbons, dominated by α-and β-pinenes (41.4% and 25.1%, respectively), and sesquiterpene hydrocarbons, largely β-caryophyllene (5.8%), α-humulene (6.9%), and germacrene D (3.8%). (mammary adenocarcinoma), and UACC-257 (malignant melanoma) human tumor cell lines (Table 2) , and proved to be broadly cytotoxic with 100% kill at a concentration of 100 μg/mL on the cell lines tested. The major monoterpenes, α-and β-pinenes, were not cytotoxic to MDA-MB-231 cells, but showed notable cytotoxicity to the other cell lines. The sesquiterpenes, β-caryophyllene, α-humulene, germacrene D, and caryophyllene oxide, did exhibit cytotoxicity comparable to the anticancer agent doxorubicin on each of the cell lines tested. The abundance of α-and β-pinenes (66% of the oil) as well as the concentrations of these four sesquiterpenoids (17% of the oil) account for the observed broad cytotoxicity of the essential oil. Both α-and β-pinene had been previously found to be mildly cytotoxic to Hep G2 cells [6] while both caryophyllene oxide [9] and α-humulene [10] have shown cytotoxicity on a number of human tumor cell lines, including MCF-7. Table 1 .
O. tonduzii

Experimental
Cytotoxicity assay: Each of the human tumor cell lines was grown in 5% CO 2 environment at 37°C in RPMI 1640 medium with L-glutamine and NaHCO 3 , supplemented with 10% fetal bovine serum, 100,000 units penicillin and 10.0 mg streptomycin per liter of medium, pH 7.3. Cells were plated into 96-well cell culture plates at 2.5 x 10 4 cells per well. The volume in each well was 100 μL. After 48 h, supernatant fluid was removed by suction and replaced with 100 μL growth medium containing 1.0 μL of DMSO solution of extracts or compounds (1% w/w in DMSO), giving a final concentration of 100 μg/mL for each extract or compound. Solutions were added to wells in four replicates. Medium controls and DMSO controls (10 μL DMSO/mL) were used. Tingenone [12] and/or doxorubicin (100 μg/mL) were used as positive controls. After the addition of compounds, plates were incubated for 48 hr at 37°C in 5% CO 2 ; medium was then removed by suction, and 100 μL of fresh medium was added to each well. In order to establish percent kill rates, the MTT assay for cell viability was carried out [13] . After colorimetric readings were recorded (using a Molecular Devices SpectraMAX Plus microplate reader, 570 nm), average absorbances, standard deviations, and percent kill ratios (%kill cmpd /%kill DMSO ) were calculated.
LC 50 values for the pure compounds were determined using serial dilutions of the compounds in DMSO, and calculated using the Reed-Muench method [14] . Cytotoxic activities of O. tonduzii leaf essential oil and major components are summarized in Table 2 .
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